





The Pliocene Conant Creek Tuff
in the northern part of the
Teton Range and Jackson Hole, Wyoming

By Robert L. Christiansen and J. D. Love

CONTRIBUTIONS TO STRATIGRAPHY

GEOLOGICAL SURVEY BULLETIN 1435-C

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON: 1978



UNITED STATES DEPARTMENT OF THE INTERIOR

CECIL D. ANDRUS, Secretary

GEOLOGICAL SURVEY

V. E. McKelvey, Director

Library of Congress Cataloging in Publication Data

Christiansen, Robert L.
The Pliocene Conant Creek Tuff in the northern part of the Teton Range and
Jackson Hole, Wyoming.

(Geological Survey Bulletin 1435-C)

Bibliography : p. 8-9.

1. Geology, Stratigraphic--Pliocene. 2. Volcanic ash, tuff, etc.-Wyoming-Teton Co.
3. Geology Wyoming-Teton Co. 1. Love, John David, 1913- , joint author.

II. Title. III. Series: United States Geological Survey Bulletin 1435-C.

QE75.B9 no. 1435-C [QE695] 557.3°08s [552°.2] 77-10417

For sale by the Superintendent of Documents, U. S. Government Printing Office
Washington, D. C. 20402
S tock Number 024-001-03033-1



CONTENTS

Page
Abstract ____________ o C1
Introduction _________________ 1
Name and definition _____________________________ o _______ 1
Distribution and thickness __________________________________ o ________ 2
Lithology _____ e 5
Type section _____ _________ __ . 5
Reference section____ ______________ o 6
Stratigraphic and structural relations ________________________________________ 7
Age and correlation _________________________________ o ________ 8
References cited __________ ______ ________ o _____ 8
ILLUSTRATIONS

Page

Frcure 1. Index map showing localities referred to in text and relation of Teton
Range to Yellowstone National Park ____________________________ C2
2. Geologic map showing outcrop area of the Conant Creek Tuff ______ 3

3. Map showing recognized occurrences of Conant Creek Tuff in the Teton
Range-Jackson Holearea ____________ __________________________ 4

II1


















PLIOCENE CONANT CREEK TUFF, TETON RANGE, WYOMING C5

is about 125 m thick, the maximum thickness known. Elsewhere it
ranges in thickness from near 0 to more than 100 m.

The eruptive source of the Conant Creek Tuff is not known with
certainty but is somewhere in the eastern Snake River Plain. Recon-
naissance observations suggest that the source may have been a now
largely buried resurgent caldera centered at the Juniper Buttes
(fig. 1).

LITHOLOGY

The Conant Creek Tuff is rhyolitic, mainly welded, gray to purplish
gray where fresh, and generally has only sparse phenocrysts. Spheri-
cal lithophysal cavities are abundant in many places. Lithologically,
the unit resembles phenocryst-poor part of the overlying Huckleberry
Ridge and Lava Creek Tuffs. A layer grading from porous gray glass
to black obsidian generally is present near the base.

TYPE SECTION

The type section (locality A, fig. 2) was measured on the north side
of South Boone Creek where a steep-sided tributary enters the main
creek in the NE%uSWY% sec. 5, T. 47 N., R. 117 W., Grassy Lake
Reservoir 15-minute quadrangle, Teton County, Wyoming. The sec-
tion was masured by J. D. Love, using steel tape and compass, August
24, 1972, and is supplemented by lithologic descriptions by R. L.
Christiansen, July 19, 1970.

Unit and description Approximate

thickness
feet meters
Member A, Huckleberry Ridge Tuff:

Ash-flow tuff, medium-gray, brown-weathering, densely

welded; contains abundant large phenocrysts of quartz,

sanidine, and plagioclase; basal few meters poorly ex-

posed.
Unconformity on a surface of considerable relief. There is

probably a slight angular discordance, but the amount is

difficult to determine.
3. Ash-flow tuff, pale-purplish-gray to grayish-brown, mod-

erately to densely welded, devitrified; platy-weathering;

contains abundant spherical 1-3-cm lithophysae in lower

part; sparse small phenocrysts are mainly quartz,

sanidine, and plagioclase ____________________________ 400 122.0
2. Ash-flow tuff, black densely welded obsidian; breaks into

conspicuous columns that have straight to curved grooves

parallel to the long axes of the columns; contains sparse

small phenocrysts mainly of quartz, sanidine, and plagio-

clase; welded shards visible megascopically on fresh sur-

£ACeS - o e 2 0.61
1. Ash-flow tuff, pale-purplish-pink, nonwelded to incipiently
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Type section—Continued

Unit and description
1. Ash-flow tuff, etc.—Continued
welded glassy, friable; contains slightly more abundant
small phenocrysts, mainly of quartz, sanidine, and plagi-
oclase, than units 2 and 3. About 100 m southeast, across
a major ravine, unit 1 consists of soft loose black to
grayish-orange glass shards.
Thickness of unit at both sites is about the same ____
Total thickness of Conant Creek Tuff ______________
Angular unconformity of about 10°-15°. The precise amount
of relief on the surface of unconformity cannot be deter-
mined because of poor exposures.
Hominy Peak Formation:
Volcanic breccia and conglomerate, red, brown, and gray;
dark in outcrop; consists of angular to subrounded frag-
ments of red, pink, brown, gray, or green pyroxene ande-
site and basalt.

REFERENCE SECTION

Thickness
feet meters
56 1.53- 1.83
407-8 124.14-124.44

A reference section (locality B, fig. 2) was measured on the south
face of hill 8373 in the SE%4SWY4 sec. 16, T. 47 N., R. 117 W., Grassy
Lake Reservoir quadrangle, Teton County, Wyoming. The section
was measured by J. D. Love, using steel tape and compass, August 15,
1976, and by R. L. Christiansen, using a Jacob-staff level, September

27, 1978.

Unit and description

Member B, Huckleberry Ridge Tuff:
Ash-flow tuff, medium-gray to brownish-gray, partially
welded, devitrified and vapor-phase zones.

Unconformity on a surface of low relief; Huckleberry Ridge
Tuff onlaps the more steeply dipping Conant Creek Tuff,
and contact is exposed poorly about 450 m west of the top
of the measured section of Conant Creek Tuff.

Conant Creek Tuff:

3B. Ash-flow tuff, grayish-brown, partially welded,
vapor phase zone; flaggy-splitting, slope-forming, poorly
exposed; contains sparse phenocrysts less than 1 mm
mainly of quartz, sanidine, and plagioclase; basal contact
gradational ________________________________________

3A. Ash-flow tuff, brown to pinkish-gray, densely welded,
devitrified; blocky-weathering, ledge-forming; contains
abundant 2-5 cm spherical to radial-gash cavities lined
with lithophysal crystals; sparse phenocrysts less than 1
mm mainly of quartz, sanidine, and plagioclase; basal
contact gradational within a few centimeters ._________

2B. Ash-flow tuff, dark- to medium-gray, densely welded
spherulitic; breaks into tough, hard blocks, ledge-
forming; spherulites generally 1-5 mm, locally separated

Thickness
feet meters
4.9 1.50
9.0 2.75
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Reference section—Continued Thickness

Unit and description feet meters

2B. Ash-flow tuff, etc.—Continued

by small patches of black obsidian; contains sparse

phenocrysts less than 1 mm, mainly of quartz, sanidine,

and plagioclase; basal contact sharp __________________ 1.5 45
2A. Ash-flow tuff, black, densely welded obsidian; breaks

into conspicuous vertical columns, and into conchoidally

fractured blocks as much as 60 cm in diameter, forms

broken ledge; contains sparse phenocrysts less than 1

mm, mainly of quartz, sanidine, and plagioclase; welded

shards visible megascopically on fresh surfaces; basal

contact sharp to gradational over only a few centimeters 6.8 2.08
1B. Ash-flow tuff, orange-pink, incipiently welded, glassy

friable, poorly exposed; contains sparse phenocrysts

mainly of quartz, sanidine, and plagioclase; basal contact

gradational over several centimeters __________________ 2.8 .86
1A. Ash-flow tuff, white, nonwelded, glassy, crudely sorted

but not obviously bedded, friable, porous, coarse-grained;

consists of angular, curved and wishbone-shaped clear

shards and sparse chunks of fibrous pumice less than 1

cm in a clayey matrix of weathered volcanic dust; con-

tains sparse granules of obsidian, and phenocrysts less

than 1 mm mainly of quartz, sanidine, and plagioclase;

phenocrysts slightly more abundant than in units 2 and 3 2.0 .60

Total thickness of Conant Creek Tuff ______________ 27.0 8.24

Angular unconformity. Conant Creek Tuff has a regional

strike of approximately N. 15° E; regional dip varies be-

tween 6° and 9° W. Some of the variability may be the

result of differential compaction because of deposition on

a surface of slight relief. The underlying Hominy Peak

Formation strikes N. 10° E. and dips 20°-25° W.
Hominy Peak Formation

Volcanic breccia and conglomerate, dark-red-brown to

green, crudely stratified; consists of angular to sub-

rounded fragments of scoriaceous to massive pyroxene

andesite interbedded with irregular olive to green

coarse-grained tuff; upper part reddened parallel to the

contact of the Conant Creek Tuff.

STRATIGRAPHIC AND STRUCTURAL RELATIONS

The lower and upper contacts of the Conant Creek Tuff in sections
A and B have been described above. On the west side of the Teton
Range, the Conant Creek Tuff everywhere lies on the Hominy Peak
Formation (Love and others, 1977). Regional mapping shows that the
Conant Creek Tuff was faulted and tilted slightly westward and that
erosion created a moderate to rough topography on the Conant Creek
before the Huckleberry Ridge Tuff was emplaced on it. The time lapse
between emplacement of the two tuffs was marked by tilting and
uplift of the Teton Range relative to Teton Valley on the west and
Jackson Hole on the east.
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AGE AND CORRELATION

The Conant Creek Tuff is of Pliocene age. Obsidian from the base of
the ash-flow tuff has been dated by the K-Ar method as 5.78 +0.08
m.y. (J. D. Obradovich, written commun., 1976) and by the fission-
track method as 4.2+0.7 m.y. (G. A. Izett, written commun., 1975). Its
paleomagnetic polarity is reverse (R. L. Reynolds, oral commun.,
1974). The overlying Huckleberry Ridge Tuff has a K-Ar age of 1.9
m.y. (Christiansen and Blank, 1972; J. D. Obradovich, written com-
mun., 1974).

A previously reported K-Ar age of 2.5 m.y. from the northwest side
of Signal Mountain in Jackson Hole (Love and Reed, 1968, p. 101) was
obtained from sanidine of a water-laid tuff just below the basal ash
flow of the Huckleberry Ridge Tuff. The Conant Creek Tuff does not
crop out at this site, but 1,520 m farther east-southeast on Signal
Mountain it probably underlies gravels in the Bivouac Formation
(Love, 1956), which unconformably underlies the Huckleberry Ridge
Tuff. The Conant Creek overlies about 200 m of gravel in the lower
part of the type Bivouac Formation, which in turn is younger than
Teewinot Formation (Love, 1956). The type Teewinot, about 30 km
farther south in Jackson Hole, contains thick beds of rhyolitic tuff
and some pebble beds of rhyolite, pumice, and obsidian; the Teewinot
there was reported as middle Pliocene on the basis of vertebrate fos-
sils (Love, 1956); it has a K-Ar age of 9.2 m.y. (Evernden and others,
1964, p. 185-186). The Conant Creek Tuff now adds another dated
unit to the upper Cenozoic stratigraphy of Jackson Hole.

The Heart Lake Conglomerate (Love and Keefer, 1969) on the
south slopes of Mount Sheridan (fig. 1) in southern Yellowstone Na-
tional Park 21 km northeast of locality E (fig. 3), contains abundant
rhyolite and black obsidian roundstones in a tuff matrix. This forma-
tion has not been dated, but on the basis of lithology and regional
considerations, it is considered by Love and Keefer to be of Pliocene or
Pleistocene age. The clastic rhyolitic debris may have been derived by
erosion from the Conant Creek Tuff.
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